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The dip and rise in voltage (inverse) is a signature of deposition and

dissolution of lithium on the electrode surface.

ÅThe formation and growth of lithium dendrites on

the electrode surface can protrude into the

separator and cause a cell to short.

ÅDendritic electrodeposition on the lithium metal

surface leads to the accumulation of dead lithium

on the electrode surface, reducing lifetime.

OBJECTIVE:
To develop a transport model, without using

modified kinetics that account for the different

reaction mechanisms and the surface area of

dendrites in lithium symmetric cells.

Moving Interface

im: Mass transfer limiting current density

�/0: Reference exchange current density

Effect of Cation Diffusivity

There is no influence on the inverse

signature with changes in the exchange

current density that corresponds to the

lithium deposit nucleation and growth.

The dip and rise in

concentration and

overpotential occurs as

the interface moves into

localized regions of

higher concentration.

An increase in the cationic

diffusivity D1 increases the

saltôseffective diffusivity.

Stronger inverse signatures

are seen at higher effective

and cation diffusivities.

Less dense deposits

have higher moving

interface velocities and

produce stronger inverse

signatures.

�0: Fraction of elemental lithium density

ÅHigher concentrations of salt produce

less prominent inverse signatures. This

aligns with studies that show the

suppression of dendrites and deposition

with higher salt concentration.

ÅInverse signatures due to the transport of

ions are more significant in cells with a

larger inter-electrode distance, as seen in

symmetric cells.

c0: Initial salt concentration 

L: Cell dimension         

Landau Transformation
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ŭ: Dimensionless current density

Velocity of the interface: 

ÅA model that considers the transport of

ions that leads to lithium deposition on

the electrode surface can predict the

inverse signatures produced due to

deposition.


